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CLAIMS 

L Product for hygienic use with the following characteristics: in the product for hygienic 
use composed of the absorbing material covered with water-permeable sheet on the under side 
and covered with water-permeable sheet on the upper side and lateral sides, the aforementioned 
absorbing material is composed of at least two layers of continuous filament layer of crimped 
acetate fiber with pulverized pulp layers placed above and below as well as between the filament 
layers followed by pressing such laminated layers as a whole or in part to obtain a laminated 
material under the condition that the layer of continuous filament layer is oriented along the 
longitudinal direction of the material for hygienic use, and the continuous filament layers at the 
uppermost position and the inner surface of the water-permeable sheet contact each other at least 
on the side of absorption in the product for hygienic use. 

2. Product for hygienic use described in Claim 1, in which the absorbing material is 
composed of continuous filament layer of crimped acetate fiber, a pulverized pulp layer 
superposed over one side of the continuous filament layer a the absorbing sheet superposed over 
the pulverized pulp to be made into one piece by pressing in the direction of thickness partially 
or as a whole. 

3. Product for hygienic use described in Claim 1, in which the absorbing material is 
folded a few times under the condition that the continuous filament layer composed of crimped 
acetate fiber positioned at the uppermost surface is placed at the lateral side. 

DETAILED EXPLANATION OF THE INVENTION 

This invention is concerned with improvement of products for hygienic use such as 
sanitary napkin, diaper and pad used after childbirth, especially sanitary napkin with the 
characteristic structure of absorbing material which absorbs and retains excreted body fluid such 
as menses and urine. 

In the past, the absorbing material of sanitary napkin has been generally composed of 
fibrous material such as crepe paper, pulverized pulp and cotton as well as absorptive polymer. 
Among them, much use was made of pulverized pulp because it was inexpensive. Pulverized 
pulp was commonly used as a layer in tissue paper, being folded by tissue paper in one or in 
many layers after folding. While the absorbing material mainly composed of pulverized pulp is 
excellent in capacity and speed of absorption, the material is low in diffusibility, so that if a large 
volume of body fluid is encountered with imposition of external pressure, the body fluid reverses 
its flow to the extent of being expressed to the surface of the napkin with the result that the 
wearer suffers an unpleasant feeling. For this reason, the absorbing material has been produced 
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after partial or whole pressing, and by this procedure, the diffusibility is improved to some 
degree. But the improvement is not sufficient, and in addition with this product the elasticity is 
much reduced under the condition of containing body fluid, the layered structure tends to be 
deformed or damaged by the pressure on the part of the wearer so that unpleasant sensation is 
provoked in the wearer, and the body fluid may leak out. 

In order to increase the elasticity of the absorbing surface (surface facing the skin), a 
web-like layer of low density is placed with the main component of hydrophilic fiber such as 
rayon inside the water-permeable sheet on the surface of the napkin. But the elasticity of this 
web layer loses a half of its elasticity when exposed to the body fluid. 

The aim of this invention is to offer products of hygienic use with much improvement 
over the product structure with the aforementioned difficulties of conventional products and 
method by offering the absorbing material with a special combination of pulverized pulp and j ^ 
spread out continuous filament two of crimped acetate fiber. > 

We shall explain the actual structure of this invention below with reference to the 
drawings. 

Figure 1 shows the external view from a slanted angle of one example of the product for 
hygienic use of this invention. Figure 2 shows in cross section the product along the line 2-2 in 
Figure 1. 

The sanitary napkin 1 has the basic structure described as follows: the water-impermeable 
sheet 3 is used to cover the lower surface and both ends of lateral sides of the absorbing material 
2 and the water-permeable sheet 4 is used to cover the upper surface of this body, where the two 
end of lateral sides 4a are overlaid, followed by thermal melt adhesion at both edges 4b. In this 
figure, absorption is carried out at the upper surface. 

The following process is not shown in the figure. The water-impermeable sheet 3 is 
extended to the side in the lateral direction without bending and the water-permeable sheet 4 is 
extended to the side in the lateral direction without bending at the same extent as with the 
water-impermeable sheet 3 so that the two types of sheet can be bound together to form a flap, so 
to speak. This form of the product is adequate as sanitary napkin and especially convenient as a 
diaper. 

As the water-impermeable sheet 3, one can use film of synthetic resin, waterproof paper 
and laminated sheet composed of synthetic resin and water or nonwoven fabric as commonly 
used for prevention of leakage of menses. As the water-permeable sheet 4, one can use 
nonwoven fabric commonly used as the external material of sanitary napkin. 

The absorbing material 2 is composed of open tow of continuous filament of crimped 
acetate fiber and^pulp obtained by pulverizing pulp sheet by hammer mill. High safety is assured 
with continuous filament tow of crimped acetate fiber, since it has been used as the material for 
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cigarette filters. The filament is equipped with hydrophilic and hydrophobic groups and 
maintains elasticity under wet condition, although ability and speed of water absorption are less 
than those of cellulose materials such as pulp and rayon. The filament has few tens of thermoset 
crimps per inch [sic; square inch] at high crimp rate, and the tow is bulky with a low apparent 
density. Because of the presence of hydrophobic groups, the property of being bulky is 
maintained under wet condition. Because of these properties, the filament is excellent as the 
material to produce the absorbing material 2 in combination with pulverized pulp. 

Figures 3-A to 3-C show in schematic cross section the absorbing material 2 produced 
with the aforementioned substances. The symbol 5 indicates continuous filament tow of crimped 
acetate fiber, spread out at the uniform density (continuous filament layer, hereafter) shown as 3 
zigzag lines. The continuous filament is oriented parallel to the longitudinal direction of the 
napkin 1. 

The absorbing material 2 shown in Figure 3-A is composed of each laminated layer 7 
prepared by partial press (emboss, in other words) or overall press to form a single unit carried 
out on the continuous filament layer 5 with the width about the same as the napkin 1 and 
pulverized pulp layer 6 placed on one side of the layer 5. Then two laminated layers (7) are 
superposed one on the other so that the continuous filament layer 5 appears on top of pulp 
layer 6. The uppermost surface of the upper laminated layer 7 is placed under the 
water-permeable sheet 4 so as to make contact with the inner surface of sheet 4. 

The absorbing material 2 shown in Figure 3-B is prepared as follows. The laminated 
layer 8 is prepared by a partial or total pressing carried out on the continuous filament layer 5 
with the width about 3 times that of the aforementioned napkin 1 and the pulverized pulp layer 6 
placed on one side of the layer 5 in the direction of the thickness, similar to the process shown in 
Figure 3-A. This laminated layer 8 is folded three times in such a way that the part of the 
continuous filament layer 5 is exposed to the outside without exposing the pulp layer 6. In other 
words, the end of the laminated layer 8 is folded at the length of about 1/3 of the width of the 
side of the pulverized pulp layer 6 to be polymerized [sic; to be fixed] therein and the other end 
is folded at the length of about 1/3 width to the side of the pulverized pulp layer 6 to be 
polymerized [sic; to be fixed] at the other end. The aforementioned water-permeable sheet 4 is 
applied to the upper or lower surface of this laminated layer 8. 

Figure 3-C Shows the structure of the absorbing material 2 which is prepared as follows. 
Laminated layer 9 is prepared by pressing, partially or as a whole in the direction of the thickness 
similar to the process depicted in Figure 3-A, the following three layers of continuous filament 
layer 5 with a width about 3 times that of the aforementioned napkin 1 , pulverized pulp layer 6 
place on one side of the layer 5 and absorbent sheet 10 composed of tissue paper or others with 
the same width of the continuous filament layer 5. This laminated layer 9 is folded in three layers 
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as shown in Figure 3-B, followed by application of the aforementioned water-permeable sheet 4 
on the upper or lower surface of the laminated layer 9. 

In the absorbing material 2 depicted in Figure 3-A to Figure 3-C, the pulverized pulp 3 
layer 6 is not only juxtaposed to one surface of the continuous filament layer 5 to be treated as a 
unit, but also a part of the pulverized pulp layer 6 is introduced into the space between fibers of 
the continuous filament layer 5. Although not shown in the figure, it is possible to introduce 
powder of an absorptive polymer at a proper amount in the pulverized pulp layer 6 to improve 
the ability of absorption and retention of the absorbing material 2. It is preferable to press the 
absorbent sheet 10 together with the continuous filament layer 5 and the pulverized pulp layer 6 
to form a unit. But it is also possible to juxtapose absorbent sheet 10 next to the pulverized pulp 
layer 6. 

Figure 4 is a schematic presentation of equipment for production of the aforementioned - v 
napkin 1 containing the absorbing material 2 in the preferable structure depicted in Figure 3-B 
and Figure 3-C, Figure 5 is presented for additional explanation of a part of Figure 4. 

Continuous filament tow of crimped acetate fiber 1 1 is taken out of the bale 12 to be led 
to the first device 14 to open fibers by air through the take-out ring 13 to prevent twisting. The 
device 14 is composed of a pair of opposing parallel parts with several air ejection holes 
connected to a tube of compressed air. The air flow from such holes opens the tow 1 1 to the 
desired width by separating fibers. Then, this tow 1 1 is guided to pairs of pushing rolls 16a, 16b 
and driving rolls 17a, 17b through the guide rolls 15a, 15b. The linear velocity at the surface of 
driving rolls 17a, 17b is greater than that at the surface of the pushing rolls 16a, 16b, and in 
addition, there are grooves on the surface of one or two of the rolls 17a, 17b at a angle with 
respect to the axis of the roll. Therefore, the tow 1 1 is pulled out of the bale 12 by the driving 
rolls 17a, 17b, and some part of the tow is pulled and the other part is not pulled between the 
pushing rolls 16a, 16b and the driving rolls 17a, 17b. As the result, the tow is more likely to be 
spread to the lateral direction. After leaving the driving rolls 17a, 17b, the tow 1 1 is led to the 
second device 18 to open fibers by air with a structure similar to that of the first device 14 to 
open fibers by air. Here, the tow is spread by airflow in a virtually homogeneous density, similar 
to continuous filament layer 5 shown in Figures 3-A to 3C. The device 18 has a guide to control 
the width of the tow, so that the desired width is achieved in the final tow by adjustment of this 
device. 

Thus, we obtain a continuous long band of tow 1 la spread to the desired width ^7 
(equivalent to uncut continuous filament layer 5 shown in Figure 3-A to Figure 3-C). Tow 1 la is )) 
led above the porous conveyer 19 to be covered uniformly with pulverized pulp 21 (a mixture 
with absorbent polymer powder, in some cases) by means of the fiber producing device such as a \{ 
hammer mill and a spreading system 20 connected to it. A part of pulverized pulp 21 is sucked 
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by the suction 22 placed under the porous conveyer 19 so that pulverized pulp may be introduced 
into the tow 1 la to be distributed between the acetate fibers. In the case of preparing laminated 
layer 8 shown in Figure 3-B, the tow covered with pulverized pulp is pressed into one piece by 
means of embossing roll with the surface covered by protrusions and depressions or the whole 
surface press roll 23 with a flat surface. In the case of preparing laminated layer 8 shown in 
Figure 3-C, absorbent sheet 25 is supplied from the first supply roll 24 over the layer of 
pulverized pulp 21 to be pressed into one piece as described above. Thus, the laminated layer 26 
of the first step is formed to be folded in 3 layers, as shown in Figure 3-B or Figure 3-C, by 
means of the first guide 27. The first guide 27 is equipped with a channel having a cross section 
similar to that of folded laminated layer 8 or 9 shown in Figure 3-B and Figure 3-C, and the 
laminated layer 26 of the first step is made to pass through this channel. This folded laminated 
layer of step 26 to step 20 to the first step 26 is wrapped on the top and the sides on lateral 
direction with water-impermeable sheet 29 supplied from the second supply roll 28 by means of 
the second guide (not shown) (refer to the symbol 3 in Figure 2) for formation of the laminated 
layer of the second step 30. The belt conveyer 3 1 carries the laminated layer of the second step 
30 to the first cutter 32 for cutting in the set interval to obtain the laminated layer unit 33. 

The laminated layer units 33 are separated from each other at a constant distance by the 
difference in speed of the aforementioned cutting and that of the belt conveyer 34. Each 
laminated layer unit 33 is wrapped as a whole with water-permeable sheet 36 supplied from the 
third supply roll 35 by means of the third guide (not shown) (refer to the symbol 4 in Figure 2). 
Then the laminated layer units 33 is led to the melt-adhesive system 37 by means of belt 
conveyer 34 for melt-adhesion of the water-permeable sheet 36 between the laminated layer 
units 33. Then the laminated layer unit is transported by conveyer 38 to the second cutting 
system 39 to cut the melt-adhered part to obtain the final product 40 (refer to the symbol 1 in 
Figure 1). The final product is sent by belt conveyer 41 to the packing process. The second and 
third guides are equipped with channels with cross sections similar to the cross section of bends 
for the water-impermeable sheet 3 and water-permeable sheet 4 shown in Figure 2. The 
laminated layer of the second step 30 and the laminated layer unit 33 are respectively made to 
pass through these channels. 

In the product for hygienic use offered by this invention, there are several characteristics 
for excellent effects. The uptake of body fluid is facilitated because of high diffusibility due to 
the specific construction wherein the absorbing body is composed of a continuous filament layer 
of crimped acetate fiber, at least a part of the continuous filament layer is positioned in the 
absorbing side of the product for hygienic use and at the same time the reverse flow is effectively 
prevented. The absorbing material is bulky so that the volume is increased for absorption of 
body fluid. The elasticity of the absorbing body and hence the elasticity of the product are high 
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so that the product is retained snugly against the body of the wearer without an emphasized 
sensation of using it. The elasticity of the product helps to recover the original form of the 
product after removal of the product from the wrapping which had compressed the product. The 
bulk and elasticity of the product are retained after absorption of body fluid so that the shape of 
the product is unchanged, resisting movement or pressure due to the activity of the wearer. Such 
excellent effects have not been realized by the conventional products for hygienic use. 

APPLICATION EXAMPLE 1 

We prepared the napkin shown in Figure 2 and Figure 3-C using a continuous filament 
tow of crimped acetate fiber and pulverized pulp as the absorbing body by the equipment shown 
in Figure 4. As the continuous filament tow of crimped acetate fiber, we used that of ZZY- 
25000 total denier from Mitsubishi Acetate K.K. As the water-impermeable sheet, we used 
polyethylene film laminated with paper, and as the water-permeable sheet, we used nonwoven 
fabric. For comparative purposes, we prepared a napkin using tissue paper instead of the 
aforementioned acetate fiber. The results of comparative testing are shown below. 



Table I 





Key: 1 



2 
3 
4 



Softness to the touch 
Product of this invention 
Product for comparison 

(Footnote) The symbol © indicates a quality superior to that indicated by the 
symbol O. 
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Table II 











1 3.3f& 





Key: 1 Rate of water absorption 

2 Product of this invention 

3 Product for comparison 

4 Times 

5 (Footnote) For Table II, this test for water absorption rate was performed in 
accordance to the standard for products for hygienic use. 



Table III 
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Key: 1 Product of this invention 

2 Product for comparison 

3 Condition to be used after expansion from the sealed condition in the marketed 
product 

4 Almost no wrinkle or crease due to folding 
The crease due to folding is flat 

5 Presence of wrinkle and crease due to folding 
Protruding crease due to folding 

6 Adaptability during use 

7 Close and snug adherence to the skin 
Less sensation of using it 

8 Poor adherence to the skin 
Stronger sensation of using it 
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Table IV 





( m /m) 


( rrv/m) 




5 0.8 


4 6. 1 




4 0.4 


3 6.5 




4 4.7 


3 8.7 



Key: 1 Product of this invention 

2 Product for comparison 

3 Bulk without load 

4 Bulk under a load of 5 g/cm 2 

5 Bulk after removal of the load 

6 (Footnote) Values in Table IV were obtained with 10 sheets superposed with each 
other using a sheet of 2 g as the absorbing body. 



Table V 




3 8.5 



4 2.6 



3 I. 1 



3 2.8 



Key: 1 Product of this invention 

2 Product for comparison 

3 Elasticity under a load of 5 g/cm 2 

4 Elasticity after removal of the load 

5 (Footnote) Elasticity indicated in Table V was measured after dripping dye 
solution at 5 mL/one sheet to the sheets described in Table IV as the absorbing 
body. 



BRIEF EXPLANATION OF THE DRAWINGS 



Figure 1 shows a sanitary napkin as one example of the products for hygienic use of this 
invention, observed at a slant. Figure 2 shows the cross section along the 2-2 line of Figure 1. 
Figure 3-A to Figure 3-C show the cross sections of the absorbing body in the lateral direction. 
Figure 4 is a schematic presentation of one example of a flow chart for production of the product 
of hygienic use in this invention. Figure 5 is a supplement to Figure 4. 
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1. napkin, 2. absorbing body, 3. water-impermeable sheet, 4. water-permeable sheet, 5. 
continuous filament layer, 6. pulverized pulp layer, 7, 8, 9. laminated layer, 14. fiber spreading 
device by air flow, 16a, 16b. pushing roll, 17a, 17b. driving roll, 18. fiber spreading device by air 
flow, 19, porous conveyer, 20. hammer mill or other, 21. pulverized pulp, 22. suction, 23. press 
roll, 25. water-absorbing sheet, 27. guide, 29. water-impermeable sheet, 32. cutting device, 36. 
water-permeable sheet, 37. melt-adhesive device, 39. cutting device 




Figure 2 
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